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We have studied usefulness of thermochrormic materials for improvements of thermal 
conditions of buildings and urban areas by using computer simulation. The dependences of 
temperatures and sensible heat flow at a roof and a ceiling on the solar reflectance of the roof 
were calculated. From the results, characteristics of the thermochromic materials necessary to 
improve the thermal conditions are discussed. It has been pointed out that vanadium dioxide 
is one of promising thermchoromic materials because it shows metal-insulator transitions 
with a critical temperature in the vicinity of room temperature, which may lead to large 
changes in solar reflectivity as a function of the temperature. We estimated the temperature 
dependence of the solar reflectance of vanadium dioxide by using data in previous literatures, 
and found that it is unsuitable for the improvements of the thermal conditions. 
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ᅗ 1 ᦤ༡኱Ꮫ 1ྕ㤋ᒇୖࡢᵓᡂ ᅗ 2  2013ᖺ 2᭶㸦෤㸧ཬࡧ 8᭶㸦ኟ㸧ࡢẼ  










ẼἻࢥࣥࢡ࣮ࣜࢺ 80 500 0.77 850 0.12 
XPS㸦᩿⇕ᮦ㸧 35 40 0.95 1500 0.03 
ࢥࣥࢡ࣮ࣜࢺ 
㸦Ỉࢭ࣓ࣥࢺẚ=0.5㸧 142.5 2300 0.18 850 1.6 
✵Ẽᒙ 150 1.3 0.999 1000 0.94 
ᐊෆ▼⭯࣮࣎ࢻ 21.5 850 0.65 850 0.2 
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ᅗ 4  2᭶㸦෤㸧ཬࡧ 8᭶㸦ኟ㸧ࡢ᭶ᖹᆒᒇ
ୖ⾲㠃 ᗘࡢᒇୖ᪥ᑕ཯ᑕ⋡౫Ꮡᛶ 
 
ᅗ 5  2᭶㸦෤㸧ཬࡧ 8᭶㸦ኟ㸧ࡢ᭶ᖹᆒᒇ
ୖ⾲㠃㢧⇕ὶࡢᒇୖ᪥ᑕ཯ᑕ⋡౫Ꮡᛶ 
 






10 %  50 %  90 %
ᅗ 3 ᵝࠎ࡞ᒇୖ᪥ᑕ཯ᑕ⋡ࢆ௬ᐃࡋࡓሙྜࡢ 2᭶
㸦෤㸧ཬࡧ 8᭶㸦ኟ㸧ࡢᒇୖ⾲㠃 ᗘࡢィ⟬⤖ᯝ 
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ࡶ࡟࡯ࡰ⥺ᙧ࡟ῶᑡࡋࠊ8᭶࡛ࡣᒇୖ⾲㠃ᗘࡣ᪥ᑕ཯ᑕ⋡10 %ࡢ࡜ࡁ࡟ẚ࡭ࠊ90 %ࡢ࡜ࡁࡣ10 Υ⛬ᗘపୗ
ࡋ࡚࠸ࡿࠋ2᭶࡛ࡣ᪥ᑕ཯ᑕ⋡10 %ࡢ࡜ࡁ࡟ẚ࡭ࠊ90 %࡛ࡣ5 Υ⛬ᗘపୗࡍࡿࠋ 
 ࡇࡇ࡛≉࡟ኟ㸦8᭶㸧࡟࠾࠸࡚᪥ᑕ཯ᑕ⋡ࡀ⇕཰ᨭཬࡧ኱Ẽ ᗘ࡟ཬࡰࡍᙳ㡪ࢆ⪃ᐹࡍࡿࠋప᪥ᑕ཯ᑕ⋡
ࡢሙྜࠊ౛࠼ࡤࢥࣥࢡ࣮ࣜࢺࡢ25 %ࡢሙྜ࡛ࡣࠊኴ㝧ග࢚ࢿࣝࢠ࣮ࡢ⣙75 %ࡀᒇୖ࡟྾཰ࡉࢀ࡚⇕࡟ኚࢃ



























ᅗ 6 ᭶ᖹᆒኳ஭⾲㠃 ᗘࡢᒇୖ᪥ᑕ཯ᑕ⋡౫Ꮡᛶ 
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1. 㜈್ ᗘࡣ16 Υ⛬ᗘ 
























ࡽࡎྠ୍ࡢ್ࢆ⏝࠸ࡓࠋྍど࣭⣸እ㡿ᇦ㸦280 ~ 780 nm㸧ࠊ㉥እ㡿ᇦ㸦780 ~ 2440 nm㸧ཬࡧ඲Ἴ㛗
㡿ᇦ㸦280 ~ 2440 nm㸧࡛᪥ᑕ཯ᑕ⋡ᖹᆒ್ࢆồࡵࡓ⤖ᯝࢆ⾲ 2࡟♧ࡍࠋ 
 
 
⾲ 2 ࢞ࣛࢫᇶᯈୖ஧㓟໬ࣂࢼࢪ࣒࢘⭷ࡢ᪥ᑕ཯ᑕ⋡ 
 
 280ࠥ780 nm 780ࠥ2440 nm ඲Ἴ㛗㡿ᇦ 
⤯⦕┦(20Υ) 38 % 36 % 37 % 
㔠ᒓ┦(80Υ) 29 % 29 % 29 % 
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ᑕ཯ᑕ⋡ࡀ㧗࠸ࠋࡇࡢཎᅉࢆ⪃ᐹࡍࡿࡓࡵ࡟ࠊ20ཬࡧ 80 Υ࡟࠾ࡅࡿᘧ(1)ࡢศᏊࡢ⿕✚ศ㛵ᩘ R (λ)
ȭsol (λ)㸦ศග཯ᑕ⋡࡜ኴ㝧ගᨺᑕᙉᗘࡢ✚㸧ࡢἼ㛗౫Ꮡᛶࢆᅗ7࡟♧ࡍࠋ 
 㧗 ࡢ㔠ᒓ┦࡛ศග཯ᑕ⋡ R (λ)ࡣ⣙ 1500 nm௨ୖࡢἼ㛗࡛ቑ኱ࡋ࡚࠸ࡿࡶࡢࡢࠊࡇࡢἼ㛗㡿ᇦ
ࡢኴ㝧ගࡣᙅࡃȭsol (λ)ࡢ್ࡀᑠࡉ࠸ࠋȭsol (λ)ࡣἼ㛗 1000 nm௨ୗࡢ㡿ᇦ࡟ᙉ࠸ᡂศࢆᣢࡘࡀࠊࡇࡢ
Ἴ㛗㡿ᇦ࡛ࡣ㔠ᒓ┦ࡢ཯ᑕ⋡ࡀప ࡢ⤯⦕┦ࡼࡾࡶᑠࡉࡃ࡞ࡗ࡚࠸ࡿࠋࡇࢀ࡟ࡼࡗ࡚㔠ᒓ┦



















ᅗ 7 ஧㓟໬ࣂࢼࢪ࣒࢘ⷧ⭷ࡢศග཯ᑕ⋡ R࡜ኴ㝧ගᨺᑕᙉᗘȭsol
ࡢ✚ࡢἼ㛗౫Ꮡᛶ 
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